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Description
Filed of the Invention

[0001] The presentinvention relates to the field of communication, in particular to a method for configuring a preamble
and a method for searching a cell based on the orthogonal frequency division multiplex technology.

Background of the Invention

[0002] The Orthogonal Frequency Division Multiplex (OFDM for short) is a mode of multi-carrier transmission, in which
a set of high-speed transmitted data stream is converted into a set of low-speed parallel transmitted data stream to
greatly reduce the system’s sensitivity to the frequency selectivity of a multipath fading channel, and the introduction of
a cyclic prefix further enhances the system’s capacity of resistance to the Inter-symbol Interference (ISl for short). In
addition, the OFDM also has characteristics such as high bandwidth utilization and simple implementation, which makes
it be more and more widely applied in the field of wireless communication.

[0003] Herein, the systems based on the OFDM technology comprise: the Wireless Local Area Network (WLAN)
system, the 802.16e system based on the orthogonal frequency division multiplex multiple access (a third-generation
communication system), the evolved 802.16m system (a fourth-generation communication system) that is the next
generation of the 802.16e, and so on.

[0004] Since the mobile communication system evolves smoothly, the fourth-generation communication system co-
exists with the third-generation communication system during a certain period of time for safeguarding the benefits of
operators, for example, the 802.16e system will coexist with the 802.16m system.

[0005] According to the 802.16e system, a preamble is transmitted in the entire bandwidth of the first symbol of a
downlink. Moreover, different preambles are respectively used for the 802.16e with different bandwidths (e.g. 5MHz,
10MHz, and 20MHz), however, problems arise that the implementing method is complex and the accessing time is long.
[0006] It can be seen that, if just an old preamble is used for achieving access, the performance of a new system will
be restricted; on the contrary, if a completely new access channel design is used, the design requirements of compatibility
need to be taken into consideration. Two sets of access channels being used in one system certainly causes the increase
of the system overhead so as to further influence the overall performance of the system.

Summary of the Invention

[0007] Considering the accessing problem between the third-generation communication system and the fourth-gen-
eration communication system based on the orthogonal frequency division multiplex technology existing in the related
art, the present invention is proposed. Therefore, the main object of the present invention lies in providing a method for
configuring a preamble and a method for searching a cell to solve the above problem.

[0008] According to an aspect of the present invention, a method for configuring a preamble is provided, which is
applied in an orthogonal frequency division multiplex system of the four-generation communication system compatible
with the third-generation communication system.

[0009] The method for configuring a preamble according to an embodiment of the present invention includes: config-
uring a preamble of the fourth-generation communication system as comprising a first reference preamble and a second
reference preamble, wherein the first reference preamble and the second reference preamble are located in different
OFDM symbols.

[0010] Herein, the above first reference preamble has a fixed bandwidth and/or fixed position.

[0011] Preferably, the position of the above first reference preamble includes one of the followings: a head of a
superframe of the fourth-generation communication system, a head of a radio frame, and a head of the last wireless
sub-frame of a radio frame.

[0012] Herein, initial position information of the superframe of the fourth-generation communication system is carried
in a system broadcast channel of the fourth-generation communication system or carried in a sequence of the first
reference preamble.

[0013] Preferably, the center of frequency domain of the first reference preamble is aligned with that of the second
reference preambile.

[0014] Preferably, an offset between the OFDM symbols where the first reference preamble and the second reference
preamble are located takes a fixed value or a variable value.

[0015] Preferably, the variable value of the offset between the OFDM symbols is carried in the sequence of the first
reference preamble.

[0016] Herein, center position information of the first reference preamble in the above frequency domain is carried in
a system broadcast channel of the fourth-generation communication system.



10

15

20

25

30

35

40

45

50

55

EP 2 302 856 A1

[0017] Preferably, an offset between the system broadcast channel of the above fourth-generation communication
system and the first reference preamble takes a fixed value.

[0018] Herein, according to system application scenes, the first reference preamble is configured to have different
sequences, i.e. the first reference preamble carries information of the system application scenes, wherein the information
of the system application scenes is indicated by different sequences of the first reference preamble.

[0019] Herein, according to the above system application scenes, the second reference preamble is configured as
different sequence groups.

[0020] Preferably, the above system application scenes include but are not limited to: the fourth-generation commu-
nication system and the third-generation communication system with the same frequency of 5MHz as the former, the
fourth-generation communication system and the third-generation communication system with the same frequency of
10MHz as the former, and the independently existing fourth-generation communication system.

[0021] Herein, when the application scene is the fourth-generation communication system and the third-generation
communication system with the same frequency of 5MHz as the former, the second reference preamble is configured
as a preamble of the third-generation communication system with the frequency of 5SMHz; when the application scene
is the fourth-generation communication system and the third-generation communication system with the same frequency
of 10MHz as the former, the second reference preamble is configured as a preamble of the third-generation communi-
cation system with the frequency of 10MHz; and when the fourth-generation communication system exists independently,
the second reference preamble is configured as a second reference preamble of the fourth-generation communication
system.

[0022] Preferably, the time repetition cycle of the first reference preamble, the second reference preamble, and the
system broadcast channel of the fourth-generation communication system is obtained by dividing a superframe cycle
by n, wherein n takes values of 1, 2, 3, 4.

[0023] According to another aspect of the present invention, a method for searching a cell is provided. The method
is based on the above method for configuring a preamble and is realized by a receiving side.

[0024] The method for searching a cell according to an embodiment of the present invention includes: performing an
OFDM symbol synchronization and a frame synchronization using the first reference preamble; computing a frequency
offset estimation and compensation using the first reference preamble; performing a sequence detection using the
autocorrelation of the first reference preamble to determine a system application scene, an offset between the first
reference preamble and the second reference preamble, and a fine synchronization of the OFDM symbols; detecting
the second reference preamble according to an offset between the first reference preamble and the second reference
preamble to obtain a cell identification code and a sector identification code carried in the second reference preambile;
detecting the system broadcast channel using the second reference preamble as a reference symbol; and obtaining
position information of the superframe according to the first reference preamble.

[0025] According to at least one of the above technical solutions of the present invention, a method for hierarchically
configuring a preamble is used to realize the accessing solution between the third-generation communication system
and the fourth-generation communication system based on the OFDM technology and to shorten the accessing time.

Brief Description of the Drawings
[0026] The drawings described herein provide a further understanding of the present invention and form a part of the
description. The drawings together with the embodiments of the present invention are used to explain the present

invention without unduly limiting the present invention, wherein:

Fig. 1 is a schematic diagram of a preamble structure in a case that the frame structures of the 802.16m and the
802.16e with a bandwidth of 5MHz coexist according to Method Embodiment 1 of the present invention;

Fig. 2 is a schematic diagram of a preamble structure in a case that the frame structures of the 802.16m and the
802.16e with a bandwidth of 10MHz coexist according to Method Embodiment 1 of the present invention;

Fig. 3 is a schematic diagram of a preamble structure in a case that the frame structure of the 802.16m exists
independently according to Method Embodiment 1 of the present invention;

Fig. 4 is a schematic diagram of a time domain structure of an OFDM symbol where a first reference preamble is
located according to Method Embodiment 1 of the present invention;

Fig. 5 is a schematic diagram of a preamble structure in a case that the frame structures of the 802.16m and the
802.16e with a bandwidth of 5MHz according to Method Embodiment 2 of the present invention;
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Fig.6 is a schematic diagram of a preamble structure in a case that the frame structure of the 802.16m existed
independently according to Method Embodiment 2 of the present invention;

Fig. 7 is a schematic diagram of a preamble structure in a case that the frame structure of the 802.16m existed
independently according to Method Embodiment 3 of the present invention;

Fig. 8 is a schematic diagram of a preamble structure in a case that the frame structure of the 802.16m existed
independently according to Method Embodiment 4 of the present invention;

Fig. 9 is a schematic diagram of an allocated position (frequency domain) of a preamble in systems with different
bandwidths according to the method embodiments of the present invention;

Fig. 10is a flow chart of a method for searching a cell according to Method Embodiment 5 of the present invention; and

Fig. 11 is a flow chart of a detailed process in a method for searching a cell according to Method Example 5 of the
present invention.

Detailed Description of the Embodiments
Functional summary

[0027] In order to realize the co-existence of the fourth-generation communication system and the third-generation
communication system, upon designing a new communication system (e.g. the fourth-generation communication sys-
tem), it needs to take the compatibility with the third-generation mobile communication system into consideration, i.e.,
a backward compatibility design.

[0028] Generally speaking, the compatibility between two systems needs to take the following factors into consideration:
parameter compatibility of an air interface system, frame structure coexistence design and network access compatibility.
[0029] Herein, the parameter compatibility aims at realizing the frame structure coexistence of the third-generation
communication system (e.g. 802.16m) and the fourth-generation communication system (e.g. 802.16¢), and the system
parameters of the two systems must satisfy a certain relation, for example, the 802.16m system uses a sub-carrier
interval compatible with the 802.16e system to ensure the following aspects: the 802.16e systems with different band-
widths may share resources with the 802.16m system in a manner of frequency division (requirements of the frame
structure coexistence design); the 802.16e system and the 802.16m system have the same oversampling ratio; and the
cyclic prefix (CP for short) length of the 802.16m system is maintained to be compatible with the 802.16e system.
[0030] Herein, the frame structure coexistence design aims at realizing that the 802.16e system and the 802.16m
system share resources in the manner of Time Division Multiplexing (TDM for short), Frequency Division Multiplexing
(FDM), TDM/FDM mixture.

[0031] Herein, the network accessing compatibility aims at ensuring that the terminal(s) of the 802.16e system may
access the base station(s) of the 802.16m system. For a mobile communication system, a terminal generally accesses
a network via a synchronization channel. Normal accessing steps are as follows: (1) performing time and frequency
synchronization; (2) detecting a cell identification code (Cell ID); and (3) reading a broadcast message. Following the
above steps, the terminal starts a subsequent accessing process based on the information of the broadcast message.
[0032] An access process is very important for the mobile communication system, and one important parameter is
accessing time. The shorter the accessing time is, the higher the system performance is. However, since the realization
of the access relies on a synchronization channel, and compared to a service channel for transmitting user information,
the resource occupation of the synchronization channel is an overhead , a balance needs to be achieved between the
access performance and the resource occupation of the synchronization channel for a good mobile communication
system,.

[0033] The accessing design of the 802.16m system with backward compatibility needs to at least meet the following
requirements: the accessing design of the 802.16e system is needed to ensure a smooth access for the terminal(s) of
the 802.16e system; the terminal(s) of the 802.16m system can also access smoothly, and at the same time, the accessing
performance of the 802.16m system shall be higher as compared with that of the 802.16e system; and the overhead of
the synchronization channel design of the 802.16m is relatively low.

[0034] Based on the above conditions, the present invention provides a method for configuring a preamble of the
fourth-generation communication system to solve the accessing problem between the 802.16e system and the 802.16m
system.

[0035] In the case that no conflict arises, the embodiments of the present application and the features of the embod-
iments can be combined with one another.
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[0036] Herein after, the present invention will be described in detail with reference to the drawings.
Method Embodiment 1

[0037] According to an embodiment of the present invention, a method for configuring a preamble is provided, which
is applied in an OFDM system.

[0038] The method for configuring a preamble includes: configuring the preamble of the fourth-generation system as
comprising a first reference preamble and a second reference preamble, wherein the first reference preamble and the
second reference preamble are located in different OFDM symbols.

[0039] By means of the technical solution provided in the embodiment of the present invention, the accessing com-
patibility problem between the third-generation communication system and the fourth-generation communication system
based on the OFDM technology can be solved.

[0040] Herein, the preamble configuration uses a hierarchical technique to divide the preamble of the 802.16m system
into a p-preamble (viz. the first reference preamble hereinabove) and an s-preamble (viz. the second reference preamble
hereinabove).

[0041] Herein, the bandwidth of the p-preamble is a fixed bandwidth, for example, 5SMHz, with a structure of L times
repetition in the time domain, wherein L can be 2, 4 and so on, and the corresponding frequency structure is inserting
a p-preamble sequence with an interval of L-1 subcarriers.

[0042] The above p-preamble and the preamble of the 802.16e use a fixed time interval of P-offset. The P-offset can
use an OFDM symbol as a unit, and can also use a sub-frame as a unit. Moreover, the P-offset may take a fixed value
or can be configured on demand. When the P-offset is configurable, the P-offset information may be carried in the p-
preamble sequence.

[0043] The position of the above p-preamble is fixed, which may be a head of a radio frame, a head of a superframe,
or other positions as required.

[0044] Herein, the s-preamble can use three times repetition in the time domain, i.e., one is inserted with an interval
of two frequency domain sub-carriers.

[0045] Preferably, the center of the frequency domain of the above p-preamble is aligned with that of the above s-
preamble, and the center position information is carried in a system broadcast channel (BCH for short).

[0046] Preferably, an offset between the OFDM symbols in which the above p-preamble and s-preamble are located
takes a fixed value or a variable value.

[0047] Preferably, the time repetition cycle of the above p-preamble, s-preamble and BCH may either be n times of
a frame cycle or 1/m of a superframe cycle, wherein m, n=1, 2, ... , i.e., both m and n take natural numbers. Preferably,
the number of times the p-preamble appears in a superframe cycle is set to be n, wherein n takes values of 1, 2, 3, 4;
and/or the number of times the s-preamble appears in a superframe cycle is set to be n, wherein n takes values of 1, 2,
4; and/or the number of times the BCH of the fourth-generation communication system appears in a superframe cycle
is set to be n, wherein n takes values of 1, 2, 3,4.

[0048] Preferably, the bandwidth of the above BCH is equal to that of the p-preamble, and an offset between the two
takes a fixed value.

[0049] Preferably, the initial position information of the above superframe can be carried in the BCH or carried in the
p-preamble sequence.

[0050] Hereinafter, an IEEE 802.16e system which is an old system (i.e., the third generation system) and an |IEEE
802. 16m system which is a new system (i.e., the fourth generation system) are taken as examples to describe the
present invention.

[0051] The 802.16e is a protocol using the orthogonal frequency division multiplex technology, wherein it is stipulated
an implementation solution for a preamble accessing, including OFDM symbol synchronization, frame synchronization
(marking the start of one frame), and cell identification code (Cell ID) detection, wherein it is stipulated in the protocol
that the preamble occupies one symbol in the time domain and is constituted by subcarrier(s) in the frequency domain,
that 114 specific pseudo-random sequence (PN sequence, a different sequence identifying a different Cell ID) are
modulated into a subcarrier using a Binary Phase Shift Keying method (BPSK), and that one bit of a certain PN sequence
is modulated with an interval of three subcarriers.

[0052] Inthe 802.16e OFDM system, a radio frame is divided into a plurality of OFDM symbols, the length of one radio
frame is a definite value of 5 milliseconds, and the preamble is located in the first OFDM symbol of each frame.
[0053] In the 802.16m OFDM system, the length of one radio frame is the same as that of the 802.16e frame, i.e.,
5ms. Each radio frame is divided into eight subframes, the eight subframes are divided into successive downlink sub-
frames and uplink subframes, and each subframe contains six OFDM symbols. Four radio frames constitute a superframe,
thus the length of one superframe is 20 milliseconds.

[0054] In an operation mode of the 802.16m and the 802.16e mixed in the same frequency, a time division multiplex
manner is used, i.e. in each radio frame, part of the time is used for the 802.16e system, while the remaining time is
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used for the 802.16m system. The bandwidths of the 802.16e system mixing with the 802.16m in the same frequency
are 5MHz and 10MHz.

[0055] The cycle of a synchronization channel takes 10ms as an example, i.e. a synchronization cycle contains two
radio frames of 5ms.

Embodiment 1

[0056] The preamble configuration is explained with a system scene as an example in which the frame structures of
the 802.16m and 802.16e with a bandwidth of 5MHz coexists. Fig. 1 is a schematic diagram of a preamble structure in
the case that the frame structures of the 802.16m and the 802.16e with a bandwidth of 5MHz coexist. In terms of the
time domain, the p-preamble (i.e. the first reference preamble hereinabove) is located in a fixed symbol of each frame,
the s-preamble (i.e. the second reference preamble hereinabove) is located in the first symbol of the first radio frame,
the s-preamble is a preamble of the 802.16e with a bandwidth of 5 MHz, and the system broadcast channel (BCH) is
located in the first symbol of the second radio frame, the bandwidth being fixed as 5MHz.

[0057] In terms of the frequency domain, the p-preamble is modulated on a useful subcarrier with a bandwidth of
5MHz, and modulated with an interval of L-1 subcarriers, for example, provided that L=2 or 4, if L=2, the modulation is
performed on the odd-number subcarriers or the even-number subcarriers; the s-preamble can be modulated on a useful
subcarrier with a bandwidth of 5MHz and modulated with an interval of two subcarriers.

[0058] Herein, the structures of the p-preamble sequence can be divided into three types, i.e. M=1, 2, 3, wherein M=1
indicates that the s-preamble is a preamble of the 802.16e with a bandwidth of 5MHz, M=2 indicates the s-preamble is
a preamble of the 802.16e with a bandwidth of 10MHz, M=3 indicates that the s-preamble is a new sequence of the
802.16m with a bandwidth of 5MHz, and the new sequence may be a different sequence from the preamble of the
802.16e or the same sequence as the preamble of the 802.16e. As shown in following Table 1, there is a schematic
diagram of the structures of the p-preamble sequence and the s-preamble sequence.

Table 1 the structures of the p-preamble sequence and the s-preamble sequence

p-preamble sequence s-preamble sequence s-preamble sequence subcarrier mapping

M=1 5M 16ePreamble sequence | Sector 1, the initial position of subcarrier Sub-set=0
M=1 5M 16ePreamble sequence | Sector 2, the initial position of subcarrier Sub-set=1
M=1 5M 16ePreamble sequence | Sector 3, the initial position of subcarrier Sub-set=2
M=2 5M 16ePreamble sequence | Sector 1, the initial position of subcarrier Sub-set=0
M=2 5M 16ePreamble sequence | Sector 2, the initial position of subcarrier Sub-set=1
M=2 5M 16ePreamble sequence | Sector 3, the initial position of subcarrier Sub-set=2
M=3 5M 16m

[0059] In the case that the s-preamble is a preamble of the 802.16e with a bandwidth of 5SMHz, the s-preamble has
114 sequences in total, which are divided into three groups, each group corresponds to one sector of a cell, and the s-
preamble of each sector is modulated on the initial position of the subcarrier with a different offset, for example, sector
1 is modulated on the subcarriers 1, 4, 7, etc., sector 2 is modulated on the subcarriers 2, 5, 8, etc., and sector 3 is
modulated on the subcarriers 3, 6, 9, etc.

[0060] Fig. 2 is a schematic diagram of a preamble structure in a case that the frame structures of the 802.16m and
the 802.16e with a bandwidth of 10MHz coexist. In terms of the time domain, the position relations of the p-preamble,
the s-preamble, and the BCH are identical to Fig. 1. No detailed description is made herein.

[0061] The sequence number of the p-preamble may be M=2, the modulation on the subcarrier is the same as Fig.
1, and the s-preamble grouping and the subcarrier modulation manner are the same as Fig. 1. No detailed description
is made herein.

[0062] Fig. 3 is a schematic diagram of a preamble structure in a case that the 802.16m system exists independently.
In terms of the time domain, the p-preamble is located in the first symbol of the first radio frame; the s-preamble is located
in the second symbol of the second radio frame and is represented by a newly designed 802.16m s-preamble sequence,
and the BCH is located in the first symbol of the second radio frame.

[0063] Herein, the sequence number of the p-preamble may be M=3, the modulation on the subcarrier is the same
as Fig. 1, and the s-preamble grouping and the subcarrier modulation manner are the same as Fig. 1. No detailed
description is made herein.

[0064] Fig. 4 is a structural diagram of the time domain of an OFDM symbol where the p-preamble is located in the
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case L=2. Since a manner of subcarrier insertion with interval in the frequency domain is used for the p-preamble, a
former part and a latter part, which are identical, are formed in one OFDM symbol in the time domain, wherein the former
part of the OFDM is a cyclic prefix of the OFDM symbol for eliminating multi-path influence of wireless channel trans-
mission.

[0065] Herein, the position information of the BCH and the superframe head in the BCH is read to obtain the initial
position of the superframe and frame synchronization.

Embodiment 2

[0066] The preamble configuration is explained with a system scene as an example in which the frame structures of
the 802.16m and the 802.16e with a bandwidth of 5SMHz coexist. The example is distinguished from Embodiment 1
mainly in the different position relationships between the p-preamble and the BCH. Provided that the 5ms radio frame
contains four downlink subframes and four uplink subframes, herein the implementation manner of the coexistence of
the frame structures of the 802.16m and the 802.16e with a bandwidth of 10MHz is the same as the coexistence of the
frame structures of the 802.16m and the 802.16e with a bandwidth of 5MHz, and the sole difference is that the s-preamble
has a bandwidth of 10MHz and a structure of a preamble sequence of the 802.16e with a bandwidth of 10MHz.
[0067] Fig. 5 is a schematic diagram of a preamble structure in a case that the frame structures of the 802.16m and
the 802.16e with a bandwidth of 5MHz coexist. In terms of the time domain, the p-preamble is located in the first symbol
of the last downlink subframe of the first radio frame, the s-preamble is located in the first symbol of the first radio frame,
and is a preamble of the 802.16e with a bandwidth of 5MHz, and the BCH is located in the first symbol of the last downlink
subframe of the second radio frame, the bandwidth being fixedly 5MHz.

[0068] Fig. 6 is a schematic diagram of a preamble structure in a case that the 802.16e system exists independently.
In terms of the time domain, the p-preamble is located in the first symbol of the last downlink subframe of the first radio
frame, the s-preambile is located in the second symbol of the last downlink subframe of the second radio frame, and is
anewly designed 802.16m s-preamble sequence, and the BCH is located in the first symbol of the last downlink subframe
of the second radio frame, the bandwidth being fixed as 5SMHz.

[0069] As shownin Fig. 4, in a 20ms superframe, a time domain signal of the first p-preamble is +A+A, i.e., a structure
with two identical former and latter segments, wherein A indicates a signal of which the first segment and the second
segment are the same, and + indicates the polarity of the signal; a time domain signal of the second p-preamble is +A-
A, i.e., indicating the polarities of the first segment signal and the second segment signal are converse. Thus, the initial
position of the superframe can be determined by detecting the polarities of the first segment signal and the second
segment signal of the time domain signal of the p-preamble.

Embodiment 3

[0070] The preamble configuration is described in detail in Embodiment 3 with the system scene as an example in
which the 802.16m system exists independently.

[0071] Fig. 7 is a schematic diagram of a preamble structure in the case that the 802.16m system exists independently.
In terms of the time domain, the p-preamble is located in the first symbol of the first downlink subframe of the first radio
frame, the s-preambile is located in the second symbol of the first downlink subframe of the first radio frame, and is a
preamble of the 802.16m with a bandwidth of 5MHz, and the BCH is located in the third symbol of the first downlink
subframe of the first radio frame, the bandwidth being fixed as 5 MHz.

Embodiment 4

[0072] Embodiment 4 is identical to Embodiment 3, the system scenes both being that the 802.16m system exists
independently. Embodiment 4 is distinguished from Embodiment 3 mainly in the different position relationships between
the p-preamble, the s-preamble, and the BCH in the radio frame.

[0073] Fig. 8is aschematic diagram of a preamble structure in the case that the 802.16m system exists independently.
In terms of the time domain, the p-preamble is located in the first symbol of the last downlink subframe of the first radio
frame, the s-preamble is located in the second symbol of the last downlink subframe of the first radio frame, and is a
preamble of the 802.16m with a bandwidth of 5MHz, and the BCH is located in the third symbol of the last downlink
subframe of the first radio frame, the bandwidth being fixedly 5SMHz.

[0074] Fig. 9is a schematic diagram of a possible allocated position (frequency domain) of the p-preamble in systems
with different bandwidths. As for a 5M bandwidth preamble of a 20MHz bandwidth system, five positions may be provided.
As for a 10M bandwidth preamble of a 20MHz bandwidth system, three positions may be provided. As for a 5M bandwidth
preamble of a 10MHz bandwidth system, three positions may be provided. The information of the final allocated position
of the preamble in the system is carried by the system broadcast message, the position information is sent to a mobile
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terminal, and the mobile terminal determines a frequency range of the system bandwidth based on the position infor-
mation.

Method Embodiment 2

[0075] According to an embodiment of the present invention, a method for searching a cell is provided, the method
being based on the method for configuring a preamble in the first method embodiment above.

[0076] Fig. 10 is a flow chart of a method for searching a cell according to an embodiment of the present invention.
As shown in Fig. 10, the method includes the following steps (step S1002 to step S1012).

[0077] Step S1002: a receiving side performs an OFDM symbol synchronization and a frame synchronization using
the first reference preamble.

[0078] Step S1004: the receiving side computes a frequency offset estimation and compensation using the first ref-
erence preamble, i.e., computing the frequency offset estimation and compensation of the receiving side and a sending
side using the first reference preamble, for example, the receiving side may be a terminal, and the sending side may be
a base station.

[0079] Step S1006: the receiving side performs a sequence detection using the autocorrelation of the first reference
preamble to determine the following three parameters: a system application scene, an offset between the first reference
preamble and the second reference preamble, and a fine synchronization of the OFDM symbols.

[0080] Step S1008: the receiving side detects the second reference preamble at the position of the second reference
preamble according to the offset between the first reference preamble and the second reference preamble and obtains
a cell identification code and a sector identification code of the second reference preamble.

[0081] Step S1010: the receiving side uses the second reference preamble as a reference symbol to detect the system
broadcast channel.

[0082] Step 1012: the receiving side obtains the position information of a superframe according to the first reference
preamble.

[0083] By means of the technical solution provided in the embodiment of the present invention, a method for searching
a cell in the case that the third-generation communication system and the fourth-generation communication system
coexist and a method for searching a cell in the case that the fourth-generation communication system exists independ-
ently are achieved.

Embodiment 5

[0084] As shown in Fig. 11, on the mobile station side, a process for searching a cell of the mobile station includes
the following steps (step S1102 to step S1112).

[0085] Step S1102:the OFDM symbol synchronization, the frame synchronization, and the frequency synchronization
are performed. Specifically, the mobile station extracts the position of a synchronization signal (i.e., a p-preamble symbol)
from received data and performs the frame synchronization and the OFDM symbol synchronization simultaneously. The
frame synchronization techniques and the OFDM symbol synchronization techniques are techniques well known to the
person skilled in the art, and thus no redundant description is made herein. Herein, a subframe synchronization signal
generally has a certain characteristic, for example, the characteristic of the symmetry in the time domain as shown in
Fig. 4, etc. and thus is easy to be extracted. The frequency offset estimation and compensation is performed using the
p-preamble symbol in the frequency synchronization. The frequency offset estimation algorithm refers to the algorithm
well known to the person skilled in the art, and thus no redundant description is made herein.

[0086] Step S1104: the p-preamble sequence is identified. An OFDM symbol where the p-preamble is located is
extracted using the frame synchronization and the OFDM symbol synchronization information and then is performed
with a discrete Fourier conversion. An identification signal M of the p-preamble sequence is extracted from the converted
data to obtain the type of the s-preamble used by the cell.

[0087] Step S1106: a Sector ID is detected. An s-preamble is obtained using the frame frequency, the OFDM symbol
synchronization information, and the information of an offset between the positions of the p-preamble and the s-preamble
in a case that M takes different values, and is performed with a discrete Fourier conversion. A sector ID is determined
from the converted data according to the power capability of subcarriers with different offsets.

[0088] Herein, the information of the offset between the positions of the p-preamble and the s-preamble is carried in
a p-preamble sequence, for example, the p-preamble is modulated with an interval of L subcarriers. Thus, the p-preamble
time domain is a signal with L identical segments, for example, if L=4, it is denoted by + A = A = A = A, wherein + and
- indicate the polarities of respective segments. Provided that the polarities of the first segment to the fourth segment
are [n1 n2 n3 n4], different combinations of n1 to n4 indicate different offsets, Fig. 2 shows fixed positions corresponding
to different combinations of n1 to n4.
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Table 2 offsets corresponding to different combinations of n1 to n4

[n1 n2 n3 n4] Offset (fixed position)
++ 4+ Offset=1
+++- Offset=2
++-- Offset=3

[0089] Step S1108: a Cell ID detection is performed. ACell ID corresponding to the s-preamble sequence is obtained
by performing sequence matching on the subcarrier of an offset corresponding to the Cell ID according to the determined
Sector ID.

[0090] Step S1110: a BCH detection is performed. An OFDM symbol where the BCH is located is obtained using the
frame synchronization, the information of the OFDM symbol synchronization, and the information of the offset between
the p-preamble and the BCH, and is performed with a discrete Fourier conversion. The BCH information is extracted
from the converted data using the parsed s-preamble sequence as a reference symbol.

[0091] Step S1112: the position information of a superframe is obtained. Wherein the initial position of the superframe
is obtained by one of the following three manners:

Manner 1: the initial position of the superframe is obtained by reading the position information of the BCH and the
superframe head in the BCH.

Manner 2: as shown in Fig. 4, in a 20ms superframe, the time domain signal of the first p-preamble is +A+A, i.e., a
structure with two identical former and latter segments, wherein A indicates a signal of which the first segment and
the second segment are the same, and + indicates the polarity of the signal; the time domain signal of the second
p-preamble is +A-A, i.e., indicating the polarities of the first segment signal and the second segment signal are
converse. Thus, the initial position of the superframe can be determined by detecting the polarities of the first segment
signal and the second segment signal of the time domain signal of the p-preamble.

Manner 3: the position relation between the p-preamble and the BCH is predetermined, for example, it can be
predetermined that the position of the p-preamble is adjacent to that of the BCH, thus, the receiving side can
determine the position of the BCH according to the p-preamble position.

[0092] In the above embodiments, a method for searching a cell is realized in the case that the third-generation
communication system and the fourth-generation communication system coexist or in the case that the fourth-generation
communication system exists independently.

[0093] It needs to explain that, the embodiments of the present invention are described only with reference to the
examples of the IEEE 802.16e system as the third-generation system and the IEEE 802.16m system as the fourth-
generation system, but are not limited thereto. Carrying out the method of the present using other systems as the third-
generation system and the fourth-generation system still falls within the scope of protection of the present invention.
[0094] Asdescribed above, through the method for configuring a preamble and the method for searching a cell provided
by the present invention, a hierarchical preamble configuration is used, such that the accessing time is short; the access
of an old system is compatible, the terminal of the old system can access normally, and a new system can access in a
new manner, overcoming the problem arising from the access of the old system and reducing the cost of the system;
and moreover, the method for configuring a preamble according to the embodiments of the present invention supports
the expandability of the bandwidth of the 802.16m system, i.e., the bandwidth of the 802.16m is 5MHz to 20MHz, and
the bandwidth of the system is greater than 20MHz. In addition, the configuring method also supports a UE with a different
bandwidth and supports the preamble of the 802.16e. The configuring method used for a system where the 802.16m
and the 802.16e coexist may multiplex the preamble of the 802.16e, the spectrum efficiency of which is high.

[0095] Certainly, the present invention also has other various embodiments, the person skilled in the art would make
corresponding variation and modification based on the present invention without departing from the spirit and principle
of the present invention. However, the corresponding variation and modification fall within the scope of protection of the
claims appended in the present invention.

[0096] The descriptions above are only preferable embodiments of the present invention, which are not used to restrict
the present invention. For the person skilled in the art, the present invention may have various changes and variations.
Any modifications, equivalent substitutions, improvements etc. within the spirit and principle of the present invention
shall all be included in the scope of protection of the present invention.
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Claims

10.

1.

12,

13.

A method for configuring a preamble, used in an orthogonal frequency division multiplex, OFDM, system of a fourth-
generation communication system compatible with a third-generation communication system, characterized by,
comprising:

configuring a preamble of the fourth-generation communication system as comprising a first reference preamble
and a second reference preamble, wherein the first reference preamble and the second reference preamble
are located in different OFDM symbols.

The method according to Claim 1, characterized in that the first reference preamble has a fixed bandwidth and/or
a fixed position.

The method according to Claim 1, characterized in that the position of the first reference preamble includes one
of the followings: a head of a superframe of the fourth-generation communication system, a head of a radio frame,
and a head of the last wireless sub-frame of a radio frame.

The method according to Claim 3, characterized in that initial position information of the superframe of the fourth-
generation communication system is carried in a system broadcast channel of the fourth-generation communication
system or carried in a sequence of the first reference preamble.

The method according to Claim 1, characterized in that the center of frequency domain of the first reference
preamble is aligned with that of the second reference preamble.

The method according to Claim 1, characterized in that an offset between the OFDM symbols where the first
reference preamble and the second reference preamble are located takes a fixed value or a variable value.

The method according to Claim 6, characterized in that the variable value of the offset between the OFDM symbols
is carried in the sequence of the first reference preamble.

The method according to Claim 5, characterized in that center position information of the first reference preamble
in the frequency domain is carried in a system broadcast channel of the fourth-generation communication system.

The method according to Claim 8, characterized in that an offset between the system broadcast channel of the
fourth-generation communication system and the first reference preamble takes a fixed value.

The method according to Claim 1, characterized in that the first reference preamble carries information of system
application scenes, wherein the information of the system application scenes is indicated by different sequences of
the first reference preamble.

The method according to Claim 10, characterized in that according to the system application scenes, the second
reference preambile is configured as different sequence groups.

The method according to Claim 10, characterized in that the system application scenes comprises: the fourth-
generation communication system and the third-generation communication system with the same frequency of 5
MHz as the former, the fourth-generation communication system and the third-generation communication system
with the same frequency of 10 MHz as the former, and the independently existing fourth-generation communication
system.

The method according to Claim 12, characterized in that

when the application scene is the fourth-generation communication system and the third-generation communication
system with the same frequency of 5SMHz as the former, the second reference preamble is configured as a preamble
of the third-generation communication system with the frequency of 5MHz;

when the application scene is the fourth-generation communication system and the third-generation communication
system with the same frequency of 10MHz as the former, the second reference preamble is configured as a preamble
of the third-generation communication system with the frequency of 10MHz; and

when the fourth-generation communication system exists independently, the second reference preamble is config-
ured as a second reference preamble of the fourth-generation communication system.

10



10

15

20

25

30

35

40

45

50

55

14.

15.

EP 2 302 856 A1

The method according to Claim 13, characterized in that

the number of times the first reference preamble occurs in the superframe cycle is n, wherein n takes values of 1,
2, 3, 4; and/or

the number of times the second reference preamble occurs in the superframe cycle is n, wherein n takes values of
1, 2, 4; and/or

the number of times the system broadcast channel of the fourth-generation communication system occurs in the
superframe cycle is n, wherein n takes values of 1, 2, 3, 4.

A method for searching a cell, using the method for configuring a preamble according to any one of Claims 1 to 14,
characterized by, comprising:

performing an OFDM symbol synchronization and a frame synchronization using the first reference preamble;
computing a frequency offset estimation and compensation using the first reference preamble;

performing a sequence detection using the autocorrelation of the first reference preamble to determine a system
application scene, an offset between the first reference preamble and the second reference preamble, and a
fine synchronization of the OFDM symbols;

detecting the second reference preamble according to an offset between the first reference preamble and the
second reference preamble to obtain a cell identification code and a sector identification code carried in the
second reference preamble;

detecting the system broadcast channel using the second reference preamble as a reference symbol; and
obtaining position information of the superframe according to the first reference preamble.

11
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